Cerebral and hepatic inflammatory response after neonatal hypoxia-ischemia in newborn rats.
Neonatal encephalopathy induced by perinatal asphyxia is a serious condition associated with high mortality and morbidity. Inflammation after the insult is thought to contribute to brain injury. This inflammatory response to hypoxia-ischemia (HI) may not only occur in the brain but also in peripheral organs. The aim of the present study was to investigate the effect of neonatal HI on the inflammatory response in the liver in comparison to inflammation in the brain. HI was induced in P7 Wistar rats by unilateral carotid artery occlusion and hypoxia. Cytokine and chemokine mRNA levels were determined in the brain and liver by quantitative PCR. Polarization of brain macrophages to the M1/M2-like phenotype and infiltration of neutrophils were characterized by immunohistochemistry. 3 h after HI, an upregulation of the proinflammatory cytokines TNF-α and IL-1β and anti-inflammatory IL-10 was observed in the ipsilateral hemisphere of the brain compared to mRNA levels in sham-operated animals. Additionally, cerebral CINC-1 and MCP-1 mRNA expressions were increased. We also observed increased numbers of macrophages/microglia of the M1-like phenotype as well as a small increase in granulocyte influx in the ipsilateral hemisphere. Conversely, in the liver 3 h after HI, a downregulation of TNF-α, IL-1β, and MCP-1 and a trend towards an upregulation of IL-10 were observed compared to mRNA levels of sham-operated animals. However, hepatic CINC-1 expression was increased compared to levels in sham-operated animals. Following systemic hypoxia only, no significant changes in the expression of TNF-α, CINC-1 or MCP-1 were observed in the liver compared to sham-operated littermates, except for an upregulation in hepatic IL-1β expression 3 h after hypoxia. Twenty-four hours after insult, cerebral ipsilateral TNF-α, MCP-1 and CINC-1 mRNA expression was still increased, together with an increase in TGF-β expression. Moreover, an increase in macrophages/microglia of the M1-like phenotype was observed together with the appearance of macrophages/microglia of the M2-like phenotype around the cerebral lesion as well as an increase in granulocyte influx in comparison to 3 h after HI. In the liver, 24 h after HI, cytokine and chemokine responses were similar to mRNA levels in sham-operated animals except for a decrease in IL-10 and MCP-1. We describe for the first time that brain damage following neonatal HI induces an early downregulation of the proinflammatory response in the liver. HI induces an early proinflammatory response in the brain with a concomitant increase in influx of neutrophils and polarization of macrophages/microglia to the M1-like phenotype starting at 3 h and increasing up to 24 h after HI. The inflammatory state of the brain changes after 24 h, with an increase in the anti-inflammatory cytokine TGF-β together with the appearance of macrophages/microglia of the M2-like phenotype. The downregulation of proinflammatory cytokines in the liver is not due to systemic hypoxia only, but is induced by the cerebral damage.